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Aim
•ObjectiveDeep learning model to determines the worker as safe or unsafe
based on environment and safety equipment .
•Method1)Classifying workers as Safe and Unsafe using 5 different techniques.
2)Using different visualization technique like GradCAM, LRP(Layerwise relevance propagation) provide an explanation of any neural
networks.
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Worker is safe :1)On ground hardhat should be
present
2)On Scaffold safety belt should be
present
Worker is Unsafe :3)On ground without hardhat
4)On scaffold without hardhat
5) On scaffold without hardhat
and safety belt
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1) Safe on ground

Hardhat

• LRP and Grad-CAM are implemented to interpret
the Safe and Unsafe Classification model.
Methods visualize how each pixel on worker
image contributes to classification.
• The visualization from LRP method shows the
region contribute the most in the classification.
The red represents pixels that are positively
related to the class, whereas the blue represents
pixels negatively related to the class. In the
image given below model focuses on the hardhat
which makes it safe on ground position.
• The image with the activation heatmaps the
worker hardhat activated our model more than
the rest of the images.

2) Safe on Scaffold

Hardhat

• Worker on the scaffold is classified safe when
hardhat and safety belt is present.
• Model Classify the below worker as safe based
on the safety equipment's and surrounding
which in this case is above the ground.
• The visualization from LRP method shows the
region contribute the most in the classification.
The red represents pixels that are positively
related to the class, focuses on the hardhat,
safety belt and the surrounding (portion of the
scaffold) whereas the blue represents pixels
negatively related to the class.

Safety belt

3) Unsafe on ground
• Model Classify the below worker as
unsafe
based
on
the
safety
equipment's and surrounding
• Absence of hardhat when worker is on
the ground classifies it as unsafe
• Model looks for the body of the worker

4) Unsafe on Scaffold(only hardhat)

Hardhat

• Model Classify the below worker as unsafe based on
the safety equipment's and surrounding.
• Model classify the worker as Unsafe due to the
absence of the safety belt.
• The visualization from LRP method shows the
model focuses on the surrounding which shows the
worker is on scaffold and the hardhat present with
the worker, as safety belt is not present it is unsafe

5) Unsafe on Scaffold
• Model Classify the below worker as unsafe based
on the safety equipment's and surrounding.
• Absence of hardhat and safety belt when worker
is on the scaffold.
• LRP method shows the focus of model is on
surrounding (region of scaffold) and the worker.

Comparing different Analysis Method

0.637
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